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CONNECTING METHOD, CONNECTING
STRUCTURE, CONTACT AND CONNECTOR

BACKGROUND OF THE INVENTION

The present invention relates to a connecting method, in
particular, to a connecting method for electrically connect-
ing a contact having conductivity to a flexible conductor
extending 1n a given direction.

The present invention also relates to a connecting struc-
ture, a contact and a connector.

As a structure of connecting a contact to a conductive
portion of a flexible substrate, for example, JP2017-
182897A discloses a connector as shown in FIG. 31. The
connector comprises a base member 1 1n a circular disk
shape and a frame member 2 1n an annular shape, and cloth
3 of a garment 1s sandwiched from opposite sides by the base
member 1 and the frame member 2, whereby the connector
1s attached to the cloth 3.

In the cloth 3, a circular opening portion 4 1s formed, and
on the rear surface of the cloth 3, a plurality of band-shaped
conductive portions 5 are arranged radially about the open-
ing portion 4. The frame member 2 1s also provided with a
circular opening portion 6 having a substantially same size
as that of the opening portion 4 in the cloth 3.

The base member 1 holds a plurality of contacts 7, and
cach of the contacts 7 1s provided with a contact portion 7A
at one end thereol and an external connection portion 7B at
the other end thereof. Contact portions 7A of the contacts 7
are exposed on the front surface of the base member 1 while
being arranged in the circumierential direction to form a
circle with a smaller diameter than those of the opening
portion 4 of the cloth 3 and the opening portion 6 of the
frame member 2. External connection portions 7B of the
contacts 7 are exposed on and project from the front surface
of the base member 1 1n a vicimity of the outer periphery of
the base member 1.

In the vicinity of the outer periphery of the base member
1 on 1ts front surface, a plurality of projections 8 are formed
to project from the front surface of the base member 1,
whereas the rear surface of the frame member 2 1s provided
with a plurality of fitting holes (not shown) corresponding to
the external connection portions 7B of the contacts 7 and the
projections 8.

The front surface of the base member 1 1s brought 1nto
contact with the rear surface of the cloth 3, the base member
1 1s aligned to the frame member 2, and the rear surface of
the frame member 2 1s brought into contact with the front
surface of the cloth 3 such that one end of each of the
conductive portions 3 near the opening portion 4 of the cloth
3 comes 1nto contact with the corresponding external con-
nection portion 7B of the base member 1; 1n this state, the
frame member 2 1s firmly pressed to the base member 1.
Accordingly, the external connection portions 7B and the
projections 8 of the base member 1 are fitted in the corre-
sponding fitting holes of the frame member 2, with the cloth
3 being sandwiched therebetween, whereby the connector 1s
attached to the cloth 3.

In this process, the conductive portions 3 of the cloth 3 are
pressed into the corresponding fitting holes of the frame
member 2 while being in contact with the external connec-
tion portions 7B of the corresponding contacts 7 of the base
member 1 and are thus electrically connected to the contacts

7.

Meanwhile, the external connection portions 7B of the
contacts 7 disposed 1n the vicimity of the outer periphery of
the front surface of the base member 1 are connected to one
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ends of the corresponding band-shaped conductive portions
5 that are radially arranged on the rear surface of the cloth
3, resulting 1n a problem that the arrangement pitch of the
contacts 7 becomes large.

Although 1t would be possible to reduce the arrangement
pitch of the contacts 7 by reducing the width of the band-
shaped conductive portions 5 that are arranged on the rear
surface of the cloth 3, 1t 1s required to ensure a certain width
of the conductive portions 5 from the perspective of an
amount of electrical conduction and conduction reliability,
and therefore 1t has been diflicult to configure a mimaturized
connector.

In particular, since the conductive portions 5 comprising,
cloth conductors made of, for example, conductive fibers
have the lower conductivity compared to a metallic conduc-
tor and have the smaller eflective contact area compared to
the occupancy area of the conductive portions 5 due to the
uneven profile of 1ts contact surface, the conductive portions
5 need to have a suflicient width, and therefore it 1s difficult
to narrow the arrangement pitch of the contacts 7.

SUMMARY OF THE INVENTION

The present invention has been made 1n order to solve the
conventional problem described above and 1s aimed at
providing a connecting method for electrically connecting a
contact having conductivity to a tlexible conductor while
realizing a narrower arrangement pitch when a plurality of
contacts are arranged.

The present invention also aims at providing a connecting,
structure obtained by use of the connecting method, as well
as a contact and a connector for use in the connecting
method.

A connecting method according to the present invention 1s
a connecting method for electrically connecting a contact
having conductivity to a flexible conductor extending in a
given direction, the connecting method comprising:

forming a first connection portion at an end portion of the
flexible conductor by folding the end portion of the flexible
conductor in halves along a folding line extending in the

grven direction; and

pressing the first connection portion with a contact-side
connection portion of the contact from opposite sides 1n a
thickness direction of the first connection portion to thereby
clectrically connect the contact to the flexible conductor.

A connecting structure according to the present mnvention
1s a connecting structure in which a contact having conduc-
tivity 1s electrically connected to a flexible conductor
extending 1n a given direction,

wherein the tlexible conductor includes a first connection
portion that 1s formed by folding an end portion of the
flexible conductor 1n halves along a folding line extending 1n
the give direction,

wherein the contact includes a contact-side connection
portion, and

wherein the first connection portion 1s pressed with the
contact-side connection portion from opposite sides 1 a
thickness direction of the first connection portion to thereby
clectrically connect the contact to the flexible conductor.

A contact according to the present mnvention 1s a contact
having conductivity that 1s to be electrically connected to a
flexible conductor extending 1n a given direction, the contact
comprising;

a contact-side connection portion to be connected to a first
connection portion that 1s formed at an end portion of the
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flexible conductor by folding the end portion of the flexible
conductor in halves along a folding line extending in the

given direction,

wherein the contact-side connection portion presses the
first connection portion from opposite sides 1n a thickness
direction of the first connection portion to be electrically
connected to the flexible conductor.

A connector according to the present invention comprises:

a plurality of contacts having conductivity;

a plurality of flexible conductors connected to the plural-
ity of contacts and each extending in a given direction; and

a housing for holding the plurality of contacts,

wherein each contact of the plurality of contacts includes:

a contact-side connection portion that 1s disposed at an
end of the each contact and connected to a corresponding
flexible conductor;

a contact portion that 1s disposed at another end of the
cach contact and comes into contact with a corresponding
contact of a counter connector when the connector 1s fitted
with the counter connector along a fitting axis; and

a holding portion that 1s disposed between the contact-

side connection portion and the contact portion and 1s
embedded 1n and held by the housing,
wherein each flexible conductor of the plurality of flexible
conductors includes:
a first connection portion that 1s formed by folding an end
portion lying in the given direction of the each flexible
conductor in halves along a folding line extending in the
given direction; and

a second connection portion that 1s disposed at another
end portion i the given direction of the each flexible
conductor, and

wherein the contact-side connection portion of the each
contact presses the first connection portion of a correspond-
ing tlexible conductor from opposite sides in a thickness
direction of the first connection portion, whereby the plu-
rality of contacts are electrically connected to the plurality of
flexible conductors.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view showing a connecting struc-
ture according to Embodiment 1.

FIG. 2 1s a plan view showing the connecting structure
according to Embodiment 1.

FIG. 3 1s a side view showing the connecting structure
according to Embodiment 1.

FIG. 4 1s a cross-sectional view taken along line A-A in
FIG. 3.

FI1G. 5 1s a perspective view of a flexible conductor for use
in the connecting structure of Embodiment 1 when viewed
from an obliquely upper position.

FIG. 6 15 a perspective view of the flexible conductor for
use in the connecting structure of Embodiment 1 when
viewed from an obliquely lower position.

FIG. 7 1s a perspective view showing the flexible con-
ductor for use in the connecting structure of Embodiment 1
with an end portion thereof being folded 1n halves.

FIG. 8 15 a side view showing the flexible conductor for
use 1n the connecting structure of Embodiment 1 with the
end portion thereol being folded 1n halves.

FIG. 9 15 a perspective view showing a contact for use in
the connecting structure of Embodiment 1 1n an unconnected
state.

FIG. 10 1s a perspective view showing the contact for use
in the connecting structure of Embodiment 1 in a connected
state.
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FIG. 11 1s a perspective view ol a connector using the
connecting structure of Embodiment 1 when viewed from an
obliquely upper position.

FIG. 12 1s a plan view showing the connector using the
connecting structure of Embodiment 1.

FIG. 13 1s a perspective view of the connector using the
connecting structure of Embodiment 1 when viewed from an
obliquely lower position.

FIG. 14 1s a side view showing the connector using the
connecting structure of Embodiment 1.

FIG. 15 15 a perspective view of a plurality of connecting,
structures arranged in the connector when viewed from an
obliquely upper position.

FIG. 16 1s a plan view showing the plurality of connecting,
structures arranged in the connector.

FIG. 17 1s a perspective view of the plurality of connect-
ing structures arranged in the connector when viewed from
an obliquely lower position.

FIG. 18 1s a cross-sectional view taken along line B-B 1n
FIG. 14.

FIG. 19 1s a cross-sectional view taken along line C-C 1n
FIG. 14.

FIG. 20 1s a perspective view showing a lower insulator
of a housing used in the connector.

FIG. 21 1s a plan view showing the lower insulator of the
housing used in the connector.

FIG. 22 15 a perspective view of an upper insulator of the
housing used 1n the connector when viewed from an
obliquely upper position.

FIG. 23 1s a perspective view of the upper 1nsulator of the
housing used i the connector when viewed from an
obliquely lower position.

FIG. 24 15 a perspective view of an exterior member used
in the connector when viewed from an obliquely upper
position.

FIG. 25 15 a perspective view of the exterior member used
in the connector when viewed from an obliquely lower
position.

FIG. 26 1s a perspective view showing a connecting
structure according to Embodiment 2.

FIG. 27 1s a side view showing the connecting structure
according to Embodiment 2.

FIG. 28 1s a cross-sectional view taken along line D-D 1n
FIG. 27.

FIG. 29 1s a perspective view showing a contact for use
in the connecting structure of Embodiment 2.

FIG. 30 1s a perspective view showing a connecting
structure according to Embodiment 3.

FIG. 31 1s an exploded perspective view showing a
conventional connector.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Embodiments of the present mmvention are described
below based on the appended drawings.

Embodiment 1

FIGS. 1 to 3 illustrate a connecting structure according to
Embodiment 1. In the connecting structure, a contact 21
having conductivity 1s connected to an end portion (tip
portion) 11A of a tlexible conductor 11 extending 1n a given
direction.

The flexible conductor 11 comprises conductive fibers
formed 1nto a band shape extending from the end portion
11A to the other end portion 11B, and a first connection
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portion 12 1s disposed at the end portion 11 A, while a second
connection portion 13 1s disposed at the other end portion
11B. The first connection portion 12 1s formed of the end
portion 11A of the flexible conductor 11 that 1s folded in
halves along a folding line BL extending in the given
direction. The second connection portion 13 disposed at the
other end portion 11B of the flexible conductor 11 1s not
folded 1n halves but planarly extends.

The contact 21 1includes a contact-side connection portion
22 formed at one end of the contact 21, and the first
connection portion 12 of the tlexible conductor 11 is pressed
with the contact-side connection portion 22 from opposite
sides 1n the thickness direction of the first connection portion
12, whereby the contact 21 i1s electrically connected to the
flexible conductor 11.

For ease of understanding, a plane along which the other
end portion 11B of the flexible conductor 11 extends 1is
called “XY plane,” the given direction 1n which the flexible
conductor 11 extends from the other end portion 11B toward
the end portion 11A of the flexible conductor 11 “+Y
direction,” and a direction extending perpendicularly to the
XY plane “Z direction.”

The flexible conductor 11 1s folded 1n halves along the
tolding line BL so that the resulting first connection portion
12 formed at the end portion 11 A of the flexible conductor
11 has a flat plate shape extending along the YZ plane.
Accordingly, as illustrated in FIG. 2, while the second
connection portion 13 disposed at the other end portion 11B
of the tlexible conductor 11 and planarly extending along the
XY plane without being folded has a width W2 1n the X
direction, the first connection portion 12 formed at the end
portion 11 A of the flexible conductor 11 has a width W1 in
the X direction that 1s narrower than the width W2 of the
second connection portion 13.

The contact-side connection portion 22 of the contact 21
includes a pair of nipping pieces 22A independently dis-
posed on the +X direction side and on the —X direction side
of the first connection portion 12 of the flexible conductor
11. As 1illustrated in FIG. 4, the first connection portion 12
of the flexible conductor 11 1s sandwiched between and
pressed by the pair of mipping pieces 22A from opposite
sides 1n the X direction that 1s the thickness direction of the
first connection portlon 12, so as to be 1n contact with the
pair of nipping pieces 22A while being compressed 1n the X
direction.

Next, a method of manufacturing a connecting structure
according to Embodiment 1 1s described.

As 1llustrated 1n FIGS. 5 and 6, at the end portion 11A of
the flexible conductor 11 comprising conductive {fibers
formed into a band shape extending in the Y direction, the
folding line BL 1s defined to extend 1n the Y direction on the
center line of the X directional width of the flexible con-
ductor 11. Here, the rear surface, facing the -7 direction, of
the end portion 11A of the flexible conductor 11 1s coated
with an adhesive 14.

Then, the end portion 11 A of the flexible conductor 11 1s
folded 1n halves along the folding line BL such that the front
surface, facing the +7 direction, of the tlexible conductor 11
forms a convex shape, and halves of the rear surface of the
flexible conductor 11 are superposed to face each other. The
flexible conductor 11 made of conductive fibers have the
fiber direction i the Y direction that coincides with the
folding line BL, which helps the flexible conductor 11 to be
readily folded. Since the rear surface of the end portion 11 A
of the flexible conductor 11 1s coated with the adhesive 14,
the halves of the rear surface are bonded together to form the
first connection portion 12 in a flat plate shape extending
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along the YZ plane at the end portion 11A of the flexible
conductor 11, as illustrated in FIGS. 7 and 8.

The contact 21 1s formed of a metal sheet that 1s bent 1nto
a substantially L shape and includes a first extension portion
21A extending 1n the Y direction and a second extension
portion 21B extending from the +Y directional end of the
first extension portion 21A 1n the +Z direction, as 1llustrated
in FIG. 9. The contact-side connection portion 22 1s disposed
at the -Y directional end of the first extension portion 21A,
a contact portion 23 1s disposed on the +7 direction side 1n
the second extension portion 21B, and a holding portion 24
1s disposed between the contact-side connection portion 22
and the contact portion 23.

—

The pair of mipping pieces 22A of the contact-side con-
nection portion 22 separately extend in opposite directions,
1.e., 1n the +X direction and the —X direction.

The end portion of the contact portion 23 1s bent into a U
shape at the +7Z directional end of the second extension
portion 21B.

While the contact 21 1s aligned with respect to the flexible
conductor 11 such that the contact-side connection portion
22 including the pair of nipping pieces 22A that separately
extend 1n opposite directions comes 1nto contact with the +Y
directional end of the first connection portion 12 of the
flexible conductor 11 at the edge of the first connection
portion 12 on the +7 direction side, the pair of nipping
pieces 22A are bent in the -7 direction to nip the first
connection portion 12 as illustrated 1n FIG. 10 to press the
first connection portion 12 from opposite sides 1n the thick-
ness direction of the first connection portion 12 that is the X

direction. Accordingly, the connecting structure 1n which the
contact 21 1s electrically connected to the flexible conductor
11 as 1llustrated 1n FIGS. 1 to 4 1s obtained.

Since the flexible conductor 11 1s connected to the contact
21 1n such a manner that the end portion 11A of the flexible
conductor 11 1s folded 1n halves along the folding line BL to
form the first connection portion 12 in a flat plate shape
extending along the YZ plane and that the contact-side
connection portion 22 of the contact 21 presses the first
connection portion 12 from opposite sides in the thickness
direction of the first connection portion 12 that 1s the X
direction, the occupancy area of the first connection portion
12 as viewed from the Z direction can be reduced, while the
ellective contact area between the flexible conductor 11 and
the contact 21 can be secured.

FIGS. 11 to 14 illustrate a connector that 1s configured
using the connecting structure according to Embodiment 1.
The connector 1s to be fitted with a counter connector that 1s
not shown along a fitting axis C1 extending in the Z
direction and includes a plurality of contacts 21 arranged 1n
the X direction 1n two rows and a housing 31 for holding the
contacts 21. In each row, the contacts 21 are arranged 1n the
X direction that 1s orthogonal to the fitting axis C1 at an
arrangement pitch P. To the contacts 21, independently
connected are a plurality of flexible conductors 11 that are
arranged substantially radially about the fitting axis C1
within the XY plane that 1s perpendicular to the fitting axis
C1. Each of the contacts 21 1s connected to the correspond-
ing flexible conductor 11 by means of the connecting
structure as shown i FIGS. 1 to 4.

A value of the arrangement pitch P of the contacts 21 1is
set such that the arrangement pitch P 1s wider than the width
W1 of each of the first connection portions 12 of the flexible
conductors 11 and narrower than the width W2 of each of the
second connection portions 13 of the tlexible conductors 11

when viewed 1n the direction along the fitting axis C1.
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In addition, the connector includes an exterior member 41
covering the periphery of the housing 31 from the +Z
direction, a circular upper cover 51 entirely covering the
radially-arranged flexible conductors 11 from the +Z direc-
tion, and a circular lower cover 61 covering the first con-
nection portions 12 of the radially-arranged tlexible conduc-
tors 11 from the —Z direction.

The housing 31 and the exterior member 41 are made of
an 1nsulating resin, while the upper cover 51 and the lower
cover 61 are made of tlexible mnsulating fibers or a flexible
insulating resin film.

The lower cover 61 has a diameter smaller than that of the
upper cover 51, and as illustrated in FIG. 13, the second
connection portions 13 disposed at the other end portions
11B of the flexible conductors 11 are not covered by the
lower cover 61 but are exposed. The upper cover 51 and the
lower cover 61 together constitute a cover member that
covers the first connection portions 12 of the flexible con-
ductors 11 but allows the second connection portions 13 of
the flexible conductors 11 to be exposed.

FIGS. 15 to 17 illustrate only a plurality of connecting
structures that are arranged 1n the connector, where illustra-
tion of the housing 31, the exterior member 41, the upper
cover 31 and the lower cover 61 of the connector shown 1n
FIGS. 11 to 13 1s omitted. In each connecting structure, the
contact-side connection portion 22 of the contact 21 1is
connected to the first connection portion 12 of the corre-
sponding flexible conductor 11. While the contacts 21 are
arranged 1n the X direction in two rows, the first connection
portions 12 of the flexible conductors 11 connected to the
contacts 21 are each bent within the XY plane so that the
second connection portions 13 of the flexible conductors 11
are arranged 1n a circumierential direction so as to form a
substantially circular shape about the fitting axis C1 within
the XY plane that 1s perpendicular to the fitting axis C1.

As 1llustrated 1n FIGS. 18 and 19, the housing 31 com-
prises a lower msulator 32 and an upper insulator 33 that 1s
disposed on the lower insulator 32.

The first connection portions 12 of the flexible conductors
11, to which the contact-side connection portions 22 of the
corresponding contacts 21 are separately connected, are held
by the lower isulator 32, and the second extension portions
21B of the contacts 21 are held by the upper 1nsulator 33.

As 1llustrated 1n FIGS. 20 and 21, the lower insulator 32
has a circular disk shape extending along the XY plane, and
a part of the lower insulator 32 on the +Y direction side and
another part on the -Y direction side are each provided with
a plurality of slots 32A extending in the Y direction and
arranged 1n the X direction at equal intervals. The slots 32A
are for receiving and holding the first connection portions 12
of the flexible conductors 11.

As 1llustrated 1n FIGS. 22 and 23, the upper insulator 33
includes a base portion 33A 1n a flat plate shape extending
along the XY plane and a projection portion 33B 1n a
substantially cuboid shape projecting from the base portion
33 A 1n the +Z7 direction and extending 1n the X direction. A
part of the projection portion 33B on the +Y direction side
and another part on the -Y direction side are each provided
with a plurality of contact-holding grooves 33C extending in
the Z direction, and the base portion 33A 1s provided with a
plurality of through holes 33D independently communicat-
ing with the contact-holding grooves 33C of the projection
portion 33B. The contact-holding grooves 33C and the
through holes 33D are for holding the second extension
portions 21B of the contacts 21.

The contact-holding grooves 33C and the through holes
33D are provided in the upper sulator 33 so as to 1nde-
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pendently correspond to the slots 32A of the lower 1nsulator
32. In other words, the upper insulator 33 and the lower
insulator 32 are configured such that, when the upper
insulator 33 1s disposed on the lower insulator 32, the slots
32A of the lower msulator 32 independently communicate
with the corresponding through holes 33D and the corre-
sponding contact-holding grooves 33C of the upper insula-
tor 33.

As 1llustrated 1n FIGS. 24 and 25, the exterior member 41
covering the periphery of the housing 31 from the +Z
direction has a circular disk shape extending along the XY
plane and 1s provided at the center part therecol with a
rectangular opening portion 41 A extending in the X direc-
tion and at the outer periphery thereof with an annular
projection 41B projecting in the —Z direction. The opening
portion 41 A has a size that allows the projection portion 33B
of the upper msulator 33 of the housing 31 to be iserted
therethrough.

With the contacts 21 independently connected to the
corresponding flexible conductors 11 being arranged 1n the
X direction 1n two rows as 1llustrated in FIGS. 15 to 17, the
upper msulator 33 can be formed 1ntegrally with the contacts
21 using a mold that 1s not shown. The holding portion 24
of each contact 21 1s placed in the corresponding through
hole 33D in the upper insulator 33, and the contact portion
23 1s held 1n the corresponding contact-holding groove 33C
of the upper msulator 33 and 1s exposed outward from the
projection portion 33B of the upper nsulator 33.

The lower sulator 32 preliminarily formed by molding
an insulating resin 1s moved from the -7 direction toward
the +7Z direction until the lower msulator 32 comes 1nto
contact with the surface of the upper insulator 33 on the -7
direction side, and the {first connection portions 12 of the
flexible conductors 11 connected to the contact-side con-
nection portions 22 of the contacts 21 are independently
inserted into the corresponding slots 32A of the lower
insulator 32, whereby the housing 31 holding the contacts 21
1s formed.

Subsequently, as illustrated in FIGS. 18 and 19, all the
flexible conductors 11 extending substantially radially about
the fitting axis C1 are covered by the circular upper cover 51
from the +7 direction, the first connection portions 12 of the
flexible conductors 11 are covered by the circular lower
cover 61 from the -7 direction, and the exterior member 41
1s placed on the upper cover 51 from the +7 direction, while
the projection portion 33B of the upper insulator 33 projects
from the opeming portion 41 A of the exterior member 41 1n
the +7 direction.

At the center of the upper cover 51, an opening portion
51A to receive the base portion 33A of the upper nsulator
33 is formed, and the upper cover 51 1s disposed over the
lower insulator 32, the first extension portions 21A of the
contacts 21 and the flexible conductors 11, while the exterior
member 41 1s disposed over the base portion 33A of the
upper msulator 33 and the upper cover 51. In addition, the
lower cover 61 1s disposed on the —Z direction side of the
lower 1nsulator 32 and the first connection portions 12 of the
flexible conductors 11.

The connector as illustrated 1n FIGS. 11 to 14 1s manu-
factured 1n this manner.

The connecting structure used in the connector manufac-
tured 1n this manner connects the tlexible conductor 11 to the
contact 21 by pressing the first connection portion 12 in a flat
plate shape that 1s formed by folding the end portion 11A of
the tlexible conductor 11 1n halves along the folding line BL,
from opposite sides 1n the thickness direction of the first
connection portion 12, with the contact-side connection
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portion 22 of the contact 21 as illustrated in FIGS. 1 to 3.
Accordingly, when the plurality of contacts 21 indepen-
dently connected to the corresponding flexible conductors 11
are arranged 1n a direction orthogonal to the fitting axis C1
so that the flexible conductors 11 are arranged substantially
radially about the fitting axis C1 within a plane perpendicu-
lar to the fitting axis C1, the arrangement pitch P of the
contacts 21 can be narrower than the width W2 of the second
connection portion 13 of each tlexible conductor 11, thus
enabling to narrow the arrangement pitch of the contacts 21.

The connector shown 1n FIGS. 11 to 14 can be used, for
example, as a connector for a so-called wearable device
when the connector 1s attached to a garment and the second
connection portions 13 of the flexible conductors 11 are
clectrically connected to a plurality of conductive members
provided on the garment.

While the halves of the rear surface of the flexible
conductor 11 that 1s folded along the folding line BL are
bonded together with the adhesive 14 coated on the rear
surface of the end portion 11 A of the flexible conductor 11,
the adhesive 14 may be replaced by, for example, a double-
sided adhesive tape to bond the halves of the rear surface

together.

Although the folded halves of the rear surface of the
flexible conductor 11 need not be bonded together, 1t 1s
preferable that the halves of the rear surface of the flexible
conductor 11 are bonded together in order to prevent the first
connection portions 12 of neighboring flexible conductors
11 from short-circuiting when the contacts 21 independently
connected to the corresponding flexible conductors 11 are
arranged at the arrangement pitch P.

The upper mnsulator 33 of the housing 31 i1s integrally
tormed with the plurality of contacts 21, but this 1s not the
sole case. Also, by pressing the contacts 21 into the upper
insulator 33 that has been preliminarily formed by molding
an 1sulating resin, the configuration where the plurality of
contacts 21 are held by the upper insulator 33 can be
realized.

To the contacts 21 that have been incorporated into the
upper insulator 33, the first connection portions 12 of the
flexible conductors 11 mdependently corresponding to the
contact-side connection portions 22 of the contacts 21 may
be connected.

Embodiment 2

FIGS. 26 to 28 illustrate a connecting structure according,
to Embodiment 2. In the connecting structure, the first
connection portion 12 of the flexible conductor 11 used 1n
Embodiment 1 1s connected to a contact 71 having conduc-
tivity.

The contact 71 1includes a contact-side connection portion
72 formed at one end of the contact 71, and the first
connection portion 12 of the flexible conductor 11 1s inserted
into a slit 72A formed 1n the contact-side connection portion
72, whereby the contact 71 1s electrically connected to the
flexible conductor 11.

As 1llustrated 1n FIG. 29, the contact 71 1s provided with,
in place of the contact-side connection portion 22 of the
contact 21 used in Embodiment 1, the contact-side connec-
tion portion 72 at the —Y directional end of the first extension
portion 21A and otherwise has the same configuration as that
of the contact 21.

The contact-side connection portion 72 bends from the
-Y directional end of the first extension portion 21 A toward
the -7 direction to extend 1n the Z direction, and the slit 72A
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1s formed from the -7 directional end of the contact-side
connection portion 72 and extends in the Z direction.

When the first connection portion 12 of the flexible
conductor 11 1s inserted 1nto the slit 72A, the first connection
portion 12 1s pressed with the imnner faces of the slit 72A from
opposite sides 1n the thickness direction of the first connec-
tion portion 12 that 1s the X direction, whereby the flexible
conductor 11 and the contact 71 are electrically connected to
cach other.

With use of the connecting structure of Embodiment 2, it
1s also possible to narrow the arrangement pitch of a
plurality of contacts 71 in the same manner as 1n Embodi-
ment 1.

Embodiment 3

FIG. 30 illustrates a connecting structure according to
Embodiment 3. In the connecting structure of Embodiment
3, the first connection portion 12 of the flexible conductor 11
used 1n Embodiment 1 1s connected to a contact 81 having
conductivity.

The contact 81 includes, 1n place of the second extension
portion 21B of the contact 21 used 1n Embodiment 1, a
second extension portion 81B having a shorter length 1n the
7. direction than that of the second extension portion 21B,
which second extension portion 81B 1s joined to the +Y
directional end of the first extension portion 21A, and
otherwise has the same configuration as that of the contact
21.

The +7 directional end of the second extension portion
81B bends toward the +Y direction and is provided with a
planar contact portion 83 facing the +7Z direction. The
contact portion 83 1s to be connected to a conductive portion
of a circuit board (not shown) that extends along the XY
plane on the +7 direction side of the contact 81 through
soldering, for example.

With use of the connecting structure of Embodiment 3, the
flexible conductor 11 can be connected to a circuit board
and, at the same time, 1t 1s possible to narrow the arrange-
ment pitch of a plurality of contacts 81 in the same manner
as 1n Embodiment 1.

Note that the contact 81 achieves electrical connection
with the flexible conductor 11 by pressing the pair of mpping
pieces 22A of the contact-side connection portion 22 against
the first connection portion 12 of the flexible conductor 11
from opposite sides in the thickness direction of the first
connection portion 12 that 1s the X direction, as with the
contact 21 used in Embodiment 1. In the meantime, the
contact 81 may include, in place of the contact-side con-
nection portion 22, the contact-side connection portion 72
having the slit 72 A as with the contact 71 in Embodiment 2.
Also with such configuration, the flexible conductor 11 can
be connected to a circuit board, and at the same time, it 1s
possible to narrow the arrangement pitch of a plurality of
contacts 81.

Moreover, the shape of the contact portion 83 of the
contact 81 1s not limited to that illustrated in FIG. 30 and can
take on a variety of shapes.

What 1s claimed 1is:

1. A connector comprising:

a plurality of contacts having conductivity;

a plurality of flexible conductors connected to the plural-
ity of contacts and each extending in a given direction;
and

a housing for holding the plurality of contacts,

wherein each contact of the plurality of contacts includes:
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a contact-side connection portion that 1s disposed at an
end of the each contact and connected to a correspond-
ing flexible conductor;

a contact portion that 1s disposed at another end of the
cach contact and comes 1nto contact with a correspond-
ing contact of a counter connector when the connector
1s fitted with the counter connector along a fitting axis;
and

a holding portion that 1s disposed between the contact-
side connection portion and the contact portion and 1s
embedded 1n and held by the housing,

wherein each tlexible conductor of the plurality of flexible
conductors includes:

a first connection portion that 1s formed by folding an end
portion lying in the given direction of the each flexible
conductor 1n halves along a folding line extending 1n
the given direction; and

a second connection portion that 1s disposed at another
end portion 1n the given direction of the each flexible
conductor, and

wherein the contact-side connection portion of the each
contact presses the first connection portion of a corre-
sponding flexible conductor from opposite sides 1n a
thickness direction of the first connection portion,
whereby the plurality of contacts are electrically con-
nected to the plurality of tlexible conductors,

wherein the plurality of conductive contacts are arranged
in a direction orthogonal to the fitting axis,

wherein the plurality of flexible conductors extend sub-
stantially radially about the fitting axis within a plane
perpendicular to the fitting axis such that the second
connection portions of the plurality of flexible conduc-
tors are arranged in a circumierential direction to form
a substantially circular shape about the fitting axis
within the plane perpendicular to the fitting axis,

wherein the first connection portion of the each flexible
conductor has a width W1 that 1s narrower than a width
W2 of a corresponding second connection portion
when viewed from a direction along the fitting axis,

wherein an arrangement pitch P of the plurality of con-
tacts 1s wider than the width W1 of the first connection
portion of the each flexible conductor and narrower
than the width W2 of the second connection portion of
the each flexible conductor when viewed from the
direction along the fitting axis.
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2. The connector according to claim 1,

wherein the second connection portions of the plurality of
flexible conductors are aligned in a circumierential
direction about the fitting axis within the plane perpen-
dicular to the fitting axis.

3. The connector according to claim 1, wherein the

plurality of flexible conductors are made of conductive
fibers.

4. The connector according to claim 1, further comprising

a cover member covering the first connection portion of the
cach flexible conductor that 1s connected to the contact-side
connection portion of the each contact while allowing the
second connection portion of the each flexible conductor to
be exposed.

5. The connector according to claim 1,

wherein the first connection portion 1s formed by folding
the end portion lying 1n the given direction of the each
flexible conductor in halves along the folding line
extending 1n the given direction such that the halves of
a rear surface of the flexible conductor are superposed
to face each other.

6. The connector according to claim 1,

wherein the halves of the end portion of the flexible
conductor folded along the folding line are bonded
together to form the first connection portion.

7. The connector according to claim 1,

wherein the contact 1s formed of a metal sheet,

wherein the contact-side connection portion includes a
pair of nipping pieces separately extending in opposite
directions, and

wherein the pair of nipping pieces are bent to sandwich
the first connection portion from opposite sides 1n a

thickness direction of the first connection portion to
thereby electrically connect the contact to the first
connection portion.

8. The connector according to claim 1,

wherein the contact 1s formed of a metal sheet,

wherein the contact-side connection portion includes a
slit, and

wherein the first connection portion 1s inserted into the slit
to thereby electrically connect the contact to the first
connection portion.

¥ ¥ H ¥ H



	Front Page
	Drawings
	Specification
	Claims

